Bioassays

General remarks
The tyrosinase activity was determined according to Arung et al [16] . The detailed protocol is given below.
All chemicals were obtained from Wako, Osaka, Japan. All samples were first dissolved in DMSO and used for the actual experiment at a 30-fold dilution. First, 333 µL of 2.5 mM L-DOPA or L-tyrosine solution were mixed with 600 µL of 0.1 M phosphate buffer (Na 2 HPO 4 12 H 2 O-NaH 2 PO 4 2 H 2 O) (pH 6.5), and incubated at 25 °C. Then, 33 µL of the sample solution and 33 µL of the aqueous solution of mushroom tyrosinase (1380 units/mL; Sigma; St. Louis, MO, USA) were added to the mixture and the initial rate of linear increase in optical density was immediately measured at 475 nm, on the basis of the formation of dopachrome. The extent of inhibition as a result of addition of samples is expressed as the concentration required for 50% inhibition (IC 50 ). The reaction was started by addition of the enzyme. Although tyrosinase catalyzes a reaction between two substrates, a phenolic compound and oxygen, the assay was carried out in air-saturated solution. Controls, without inhibitor, containing DMSO at that concentration were routinely carried out (n = 3). Kojic acid and arbutin were used as a positive control.
Melanin and cell viability were determined according to a previous publication [17] as described below.
Cell culture
A mouse melanoma cell line, B16, was obtained from RIKEN Cell Bank (Ibaraki, Japan). The cells were maintained in EMEM (Nissui; Tokyo, Japan) supplemented with 10% (v/v) fetal bovine serum (FBS; Invitrogen; Carlsbad, CA, USA) and 0.09 mg/mL theophylline (Sigma; St.
Louis, MO, USA). The cells were incubated at 37 °C in a humidified atmosphere of 5% CO 2 .
Inhibitory effect on melanin biosynthesis using cultured B16 melanoma cells
Confluent cultures of B16 melanoma cells were rinsed in phosphate-buffered saline (PBS) and removed from the plastic using 0.25% trypsin/EDTA (GIBCO; New York, NY, USA). The cells were placed in two 24-well plastic culture plates (1 plate for determination of melanin and the other for cell viability) at a density of 1 × 10 5 cells/well and incubated for 24 h in media prior to being treated with the samples. After 24 h, the media was replaced with 998 µL of fresh medium and 2 µL of DMSO were added with or without (control) the test sample at various concentrations (n = 3). The cells were incubated for an additional 48 h, and then the medium was replaced with fresh medium containing each sample. After 24 h, the remaining adherent cells were assayed (see below).
Determination of melanin content in B16 melanoma cells
The melanin content in the cells after treatment was determined as follows. After removing the medium and washing the cells with PBS, the cell pellet was dissolved in 1.0 mL of 1 N NaOH solution. The crude cell extracts were assayed using a microplate reader (Bio-Tek Instruments; New England, VT, USA) at 405 nm to determine the melanin content. The results from the cells treated with the test samples were analyzed as a percentage of the results from the control culture.
Cell viability
Cell viability was determined by use of the microculture tetrazolium technique (MTT). The
MTT assay provides a quantitative measure of the number of viable cells by determining the amount of formazan crystals produced by metabolic activity in treated versus control cells.
